The electrode reaction mechanisms of quinoline and its derivatives at the dropping mercury electrode in non-aqueous solvent have been studied by Fujinaga et al. They found that, in dimethylformamide, quinoline gives two one-electron reduction waves corresponding to successive reductions of the pyridine ring, and 6-chloroquinoline gives three waves: the first two-electron reductoin wave corresponds to dechlorination reaction and the successive two one-electron waves the reductions of the pyridine ring. On the other hand, the polarographic behavior of 8-hydroxyquinoline was very intricate, as if a hydrogen bridging between the oxygen and nitrogen atoms complicates the electrode reaction by its stabilizing action on resonance.
The electrode reaction mechanisms of quinoline and its derivatives at the dropping mercury electrode in non-aqueous solvent have been studied by Fujinaga et al. They found that, in dimethylformamide, quinoline gives two one-electron reduction waves corresponding to successive reductions of the pyridine ring, and 6-chloroquinoline gives three waves: the first two-electron reductoin wave corresponds to dechlorination reaction and the successive two one-electron waves the reductions of the pyridine ring. On the other hand, the polarographic behavior of 8-hydroxyquinoline was very intricate, as if a hydrogen bridging between the oxygen and nitrogen atoms complicates the electrode reaction by its stabilizing action on resonance.
In this respect, the present paper deals with the investigation on 5-hydroxyquinoline free from such a hydrogen bridging. 
Results
Some typical polarograms of 5-hydroxyquinoline (5-quinolinol) in DMF-water media are shown in Fig. 2 . In 100% DMF solution, the quinolinol gave two main waves of equal heights. The first wave, (H), consisted of two or more poorly-defined steps; one of them was a wave (H1) ascending almost linear with the applied voltage and the 
Discussion
I. Reduction Mechanism in DMF Polarographie behavior of 5-quinolinol in DMF resembles that of quinoline in respect of the occurrence of two one-electron reduction waves (H and C), but differs greatly in terms of reversibility and effect of water . The first one-electron wave of quinoline in 100% DMF is well-defined reversible one; with addition of small amount of water it increses at the expense of the second wave , and fi nally, the water content exceeding 1 % , it becomes a less-reversible two-electron reduction wave. The first one-electron wave (H) of 5-quinolinol , however, consists of some ill-defined steps and its wave height is almost independent of the small addition of water. These facts infer that the cause of the first wave of the quinolinol is different from the reduction of the pyridine ring assumed for the first wave of quinoline. The fact that the addition of tetraethylammonium hydroxide causes the first wave (H) to diminish to zero but both the total wave height and the E1/2 of the second wave (C) to remain constant (Fig. 9) , may suggest that the wave (H) corresponds to the reduction of acid proton and, hence, the wave (C) does to that of quinolinolate anion.
The reduction mechanism of 5-quinolinol at the droppong mercury electrode in DMF, therefore, is proposed as follows : For wave (H), •¬ (4) Hence, the reduction mechanism of 5-quinolinol at the dropping mercury electrode in aqueous medium is proposed as follows: For wave (B1),
where HORH2 denotes 1, 2 (or 1,4)-dihydro-5-quinolinol.
In the range of water content above 80%, the total wave height corrected for the •¬(7)
The hydroxyquinolinium cation, HORH+, is reduced at a potential more positive (wave (A)) than those for the reductions of the hydrated molecule and acid proton (wave (B1)). The electrode reaction path for wave (A) is proposed quite similarly to those for the quinolines : For wave (A),
•¬ (8a)
•¬(8b)
Since the active-dimer thus formed should cause wave (B2) as discussed above (eqn.
(6)), wave (A) grows by consuming wave (B1) at first and then wave (B,) successively, as in the cases of quinolines1,2,5). However, as shown by curve B, in Fig. 7 , the sum of the heights of waves (A) and (B1) increases gradually with increasing acid concentration. This can be interpreted with the presumption that the wave (B,) involves the reaction (5a). More interesting phenomena are observed when perchloric acid is added to the solution of quinolinol in 50% water-DMF mixture (Fig. 8) . In such a solution of intermediate water content, 5-quinolinol might be formulated by the structures I and II, and the polarogram consists of many ill-defined waves (e.g., curve a in Fig. 5 ). In the solution of 50% water content, the height of wave (B,) is about a quarter of the total wave height, and waves (H), (B,) and (C) coalesce to be a single wave (curve a in Fig. 8 ). When HClO4 is added to this solution, wave (A) increases proportionally to the acid concentration at the expense of wave (B1). Together with the increase of wave (A), the sum of the heights of waves (A) and (B,) significantly increases up to a half of the total wave height. And, after complete consumption of wave (B1), the consumption of wave (B,) is started by further growth of wave (A). This phenomenon is interpreted as follows. In the protonation reaction of the quinolinol, the proton prefers the structure I to the structure II. In the presence of acid less than half an equivalent to the quinolinol, the reduction of the protonated quinolinol, HORH+, causes wave (A) according to the egns. (8a) and (8b), which corresponds to one-electron transfer per quinolinol molecule. On the other hand, the hydrated quinolinol, HORH2O, causes wave (B1) (the eqns. (5b) and (5c)) which corresponds also to one-electron transfer. Therefore, regardless of the size of wave (B1) in neutral solution, the sum of the heights of waves (A) and (B1) increases up to a maximum value of one half of the total wave height with increasing acid concentration.
In 30% water-DMF mixture, the behavior of 5-quinolinol wave on phenol addition does not differ so much from that in 100% DMF. With increase of phenol concentration, the third wave (B,) increases at the expense of the last wave (C) while both the first (B1) and the second (H) waves remain constant (Fig. 5) . The quinolinolate anion, -OR, left by the preceding electrode reaction reacts with phenol, HA, to form an acid complex, -ORHA, at the electrode surface, which takes up an electron more easily than the original quinolinolate anion. The acid complex would be reduced at a potential around which wave (B,) occurs. Wave (B2): Active-dieter + 2e + 2H2O2HORH 2 + 30H; {.Active-dimer+2e+2H2O 2-ORH2+30H-} where HOR, -OR, -ORH2, HORH2O , HORH2 and HORH+ denote 5-quinolinol, quinolinolate ion, dihydroquinolinolate ion, hydrated quinolinol, dihydroquinolinol and hydroxyquinolinium ion, respectively . The reaction paths marked with asterisk are to be adopted when the medium contains tetraethylammonuim hydroxide .
